
ANNEXUKE-H

❖ SOURCE CODE FOR FREQUENCY MEASUREMENT
%PROGRAM FOR FREQUENCY MEASUREMENT USING MODIFIED SEZI MODEL 
% DATE: 03/08/2007

function frequency = cal_freq(inpf, inporder,inpmag)

% bandpass filter coefficients
band_pass_coeff=[-0.00016
-0.001014
-0.001929
-0.002577
-0.002298
-0.000429
0.003065 ' '
0.00705
0.009242
0.007026
-0.001079
-0.013945
-0.027177
-0.033882
-0.02689 •»
-0.00173 
0.040841 
0.093951 
0.146003 
0.18405 
0.198 
0.18405 
0.146003 
0.093951 
0.040841 
-0.00173 
-0.02689 
-0.033882 
-0.027177 
-0.013945 
-0.001079 
0.007026 
0.009242 
0.00705 
0.003065 
-0.000429 
-0.002298 
-0.002577 
-0.001929 
-0.001014 
-0.00016];

255 | P a g e



% Low pass filter coefficients 
low_pass_coeff «* [

0.5
0
0
0
0
1
0
0
0
0
0.5] ;

% ALL pass filter coefficients 
all_pass_coeff = [

0
0
0
O'
0
1
0
-0
0
0
01;

% General Parameters 
ts. = le-3;
%handles = guihandles(popupmenuS)
%f = guidata (handles,selected_string); 
f' => inpf;
Vm = 1;
V3h = 0.2;
V5h = 0;
V7h = 0;
Vh = 0.001; 
pi = 3.14159265; 
t = 0 : 0.001:0.12;
%Sine wave equation 
num_of_samples = 120

if (HARMONIC_MODE “ ON)
v = Vm*sin(2*pi*f*t)+inpmag*sin(2*pi*inporder*f*t)

end
if (ONE_THIRD_HARMONIC == ON)

v = Vm*sin(2*pi*f*t)+ Vh*sin(2*pi*(1/3)*f*t)
end
if (NORMAL_MODE == ON) 

v = Vm*sin(2*pi*f*t)
end

if (inporder == 0.3)
inpmag =inpmag/10000;
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v = Vm*sin(2*pi*f*t)+inpmag*sin(2*pi*inporder*f*t) 
%plot(t, v) ;

IBandpass filter implementation 
num_of__bp_samples = 80; 
bp_coeff_len = 41; 
temp = 0;
total_bp_len = ntim_of_samples - bp_coeff_len; 
for count = 1:1;total_bp_len

tempi = (bp_coeff_len+count) ; 
for i = 1:l:bp_coeff_len

temp = band_pass_coeffl(i)*v(templ-i) + temp;
end
bp__output (count) = temp; 
temp = 0;

end

ILowpass filter implementation 
lp_coeff__len = 11; 
temp = 0;
total_lp_len - bp_coeff_len; 
for count = l:l:total_lp_len

tempi = (lp_coeff_len + count); 
for i = l:l:lp_coeff_len

temp = low_pass_coeff(i)*bp_output(templ-i) + temp;
end
lp__output (count) = temp; 
temp = 0;

end

%Allpass filter implementation 
ap_coeff_len = 11; 
temp = 0;
total_ap_len = bp_coeff_len; 
for count =. 1:1:total_ap_len

tempi = (ap_coeff_len + count); 
for i = 1:l:ap_coeff_len

temp = all_pass_coeff(i)*bp_output(templ-i! + temp;
end
ap_output(count) = temp; 
temp = 0;

end

%IIR filter implementation-after LPF and APF 
temp - 0;
iir_lpf_output(1) = 0.1*(lp_output(lp_coeff_len +
1)*lp_output(lp_coeff_len + 1) - lp_output{1)*lp_output(1)); 
iir_apf_output(1) = 0.1*(ap_output(ap_coeff_len +
1)*ap__output(ap_coeff_len + 1) - ap_output(1)*ap_output(1)); 
div_output(1)= iir_lpf__output(1)/iir_apf_output(1); 
sq_output(1) = sqrt(div_output(1)); 
temp2(l) = (1/5)*acos(sq_output(1) - 1); 
freq(l) = (temp2(l) * 1/ts)/ (2*pi);
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for count =2:1:21
iir_lpf_output(count) = 0.1* ((lp_output(lp_coeff_len + 

count)*lp_output(lp_coeff_len + count))-
(lp_output(count)*lp_output(count))) + iir_lpf_output(count -1);

iir_apf_output(count) = 0.1*( (ap_output(ap_coeff_len + 
count)*ap_output(ap_coeff_len + count))-
(ap_output(count)*ap_output(count))) + iir_apf_output(count -1);

div_output(count) = iir_lpf_output(count)/iir_apf_output(count); 
sq_output(count) = sqrt(div_output(count)); 
temp2(count) = (1/5)*acos(sq_output(count) - 1); 
freq(count) = (temp2(count) * 1/ts)/(2*pi);

end

%Frequency calculation block 
sum = 0;
for count = 1:1:21

sum = freq(count) + sum;
end
frequency = sum/21;
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❖ SOURCE CODE FOR POWER MEASUREMENT

function active_power = eal_power()

r_phase = {0 * pi)/180; 
y_phase = (240 * pi)/180; 
b_phase = (120 * pi)/180;

Vr = Vamp*sin((2*pi*freq*t) + r_phase) ; 
Vy = Vamp*sin((2*pi*freq*t) + y_phase); 
Vb = Vamp*sin((2*pi*freq*t) + b_phase);

Ir = Iamp*sin{(2*pi*freq*t) 
ly = Iarap*sin((2*pi*freq*t) 
lb = Iamp*sin((2*pi*freq*t)

+ r_phase + phase_shift}; 
+ y_phase + phase_shift); 
+ b_phase + phase_shift);

subplot(3,4,1);
plot(t,Vr, 'b-',t,Xr,'r-');
xlabel(' t') ;
ylabel(’V')
title('PF = 0.8 lead');

Valpha = 0.816*Vr - 0.41*Vy - 0.41*Vb; 
Vbeta = 0.707*Vy - 0.707*Vb;
Vzero = 0.577*Vr + 0.577*Vy + 0.577*Vb;

Ialpha = 0.816*Ir - 0.41*Xy - 0.41*Ib; 
Ibeta = 0.707 *Iy - 0.707*Ib;
Izero = 0.577*Ir + 0.577*Iy + 0.577*Ib;

active_power = Valpha.*Ialpha + Vbeta.*Ibeta, 
reactive_power = Valpha.*Ibeta - Vbeta.*Xalpha;

subplot t3, 4,5)
plot(t,active_power,t, reactive_power); 
xlabel('t'5; 
ylabel(’P')s

value_act_p = mean(active_power); 
value_act_q = mean(reactive_power);

%First quadrant
if(value_act_p > 0 s value_act_q > 0) 

angle_p = 30;
end

%Second quadrant
if(value_act_p < 0 & value_act_q > 0) 

angle_p = 120;
end
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%Third quadrant
if(value_act p < 0 & value_act_q < 0) 

angle_p = 210;
end

% Fourth quadrant
if(value act_p > 0 & value_act_q < 0) 

angle p = 310;
end

value = abs(value act p!; 
temp = (angle p*pi}/180;
[x,y] = pol2cart(temp,value); 
subplot(3,4,9); 
compass (x, y, ' r-') ;

%second case 
angle = 120;
phase_shift = (angle*pi)/180;

Ir = Iamp*sin((2*pi*freq*t) + r_phase + phase_shift);
Iy = Iamp*sin((2*pi*freq*t) + y_phase + phase_shift); 
lb «* Iamp*sin((2*pi*freq*t) + b_phase + phase_shift);

subplot(3,4,2);
plot(t,Vr,'b-',t,Ir,'r-') ;
xlabel(’t');
ylabel{’V’);
title CPF = -0.5 lag');

Valpha = 0.816*Vr - 0.41*Vy - 0.41*Vb;
Vbeta = 0.707*Vy - 0.707*Vb;
Vzero = 0.577*Vr + 0.577*Vy + 0.577*Vb;

Ialpha = 0.816*Ir - 0.41*Iy - 0.41*Ib;
Xbeta = 0.707*Iy - 0.707*Ib;
Izero = 0.577*Ir + 0.577*Iy + 0.577*Ib;

active power = Valpha.*Ialpha + Vbeta.*Ibeta; 
reactive power = Valpha.*Ibeta - Vbeta.*Ialpha;

subplot(3,4,6)
plot(t, active_power,t,reactive_power5; 
xlabel(’t’); 
ylabel(’P*);

value act p = mean(active power); 
value_act_q = mean(reactive_power) ;

%First quadrant
if(value act p > 0 £ value act q > 0) 

angle p = 30;
end
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%Second quadrant
if{value act_p < 0 £ value act q > 0) 

angle__p = 120;
end

%Third quadrant
if(value_act_p < 0 £ value act_q < 0) 

angle_p = 210;
end

%Fourth quadrant
if(value act p > 0 £ value act_q < 0) 

angle_p = 310;
end

value = abs(value act p); 
temp = (angle_p*pi)/180;
[x,y] = pol2cart(temp,value) ; 
subplot(3,4,10}; 
compass(x,y,'r-');

%third case 
angle = 210;
phase_shift = (angle*pi)/180;

Ir = Iamp*sin(£2*pi*freq*t) + r_phase + phase_shift);
Iy = Iamp*sln((2*pi*freq*t) + y_phase + phase_shift); 
lb = Iamp*sin((2*pi*freq*t) + b_phase + phase_shift);

subplot(3,4,3);
plot(t,Vr,*b-',t,Ir, 'r-') ;
xlabel('t');
ylabel('V’);
title{’PF = -0.8 lag');

Valpha = 0.816*Vr - 0.41*77 - 0.41*Vb;
Vbeta = 0.707*Vy - 0.707*Vb;
Vzero = 0.577*Vr + 0.577*Vy + 0.577*Vb;

Ialpha = 0.816*Ir - 0.41*Iy - 0.41*Ib;
Xbeta = 0.707*Iy - 0.7Q7*Ib;
Izero = 0.577*Ir + 0.577*Iy + 0.577*Ib;

active_power = Valpha.*Ialpha + Vbeta.*Ibeta; 
reactive_power = Valpha.*Ibeta - Vbeta.*Ialpha;

subplot(3,4,7)
plot(t,active power,t,reactive power); 
xlabel Ct') ; 
ylabel('P');

value_actjp = mean(active_power); 
value act q = mean(reactive power);
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%First quadrant
if(value_act_p > 0 & value_act_q > 0) 

angle_p = 30;
end

%Second quadrant
if(value_act p < 0 & value act q > 0) 

angle p = 120;
end

%Third quadrant
if(value_act_p < 0 & value_act_q < 0) 

angle_p = 210;
end

%Fourth quadrant
if(value_act_p > 0 & value act_q < 0) 

angle_p = 310;
end

value = abs(value_act_p); 
temp = (angle_p*pi)/ISO;
[x,y] = pol2cart(temp,value); 
subplot(3,4,11); 
compass(x,y, 'r-');

%fourth case 
angle - 310;
phase_shift = (angle*pi)/ISO;

Ir = Iamp*sin((2*pi*freq*t) + r phase + phase_shift);
Iy = Iamp*sin((2*pi*freq*t) + y_phase + phase_shift); 
lb = Iamp*sin((2*pi*freq*t) + b_phase + phase_shift);

subplot (3,4,4); 
plot(t,Vr,'b-',t,Ir,'r-'); 
xlabel(* t'); 
ylabel(’V') ;

■ title ('PF = 0.6 lead*);

Valpha = 0.816*Vr - 0.41*Vy - 0.41*Vb;
Vbeta = 0.707*Vy - 0.707*Vb;
Vzero = 0.577*Vr + 0.577*Vy + 0.577*Vb;

Ialpha = 0.816*Ir - 0.41*Iy - 0.41*Ib;
Ibeta = 0.707*Iy - 0.707*Ib;
Izero - 0.577*Ir + 0.577*Iy + 0.577*Ib;

active_power = Valpha.*Ialpha + Vbeta.*lbeta; 
reactive_power = Valpha.*Ibeta - Vbeta.*laIpha;

subplot(3,4,8);
plot(t,active_power,t,reactive_power);
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value_act_p = mean (active_power); 
value_act_q = mean(reactive_power);

%First quadrant 
if(value_act_p > 0 

angle_p =30;
end

%Second quadrant 
if(value_act_p < 0 

angle_p = 120;
end

%Third quadrant 
if(value_act_p < 0 

angle_p = 210;
end

%Fourth quadrant 
if(value_act_p > 0 

angle_p = 310;
s end

& value_act_q > 0)

S value_act_q > 0)

& value_act__q < 0)

S value_act_q < 0)

value = abs(value_act_p); 
temp = (angle__p*pi)/180;
[x,y] = pol2cart (temp,value); 
subplot(3,4,12); 
compass(x,y,’r-');
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;

si
ze
s

si
ze
s

si
ze
s

si
ze
s

si
ze
s

si
ze
s

fu
nc

ti
on
 [

sy
s,
xO
,s
tr
,t
s]
 -

 m
dl

ln
it

ia
li

ze
Si

ze
s(

X0
,C

,M
,T

, 
P,
U,
B,
K)

% % 
ca
ll
 s

im
si

ze
s 

fo
r 

a 
si

ze
s 

st
ru
ct
ur
e,
 f

il
l 

it
 i

n 
an

d 
co
nv
er
t 

it
 t

o 
a 

%
 s

 i 
z &

 s r
 r a
 v.

% 
No

te
 t

ha
t 

in
 t

hi
s 

ex
am
pl
e,
 t

he
 v

al
ue

s 
ar

e 
ha

rd
 c

od
ed
. T

hi
s 

is
 n

ot
 a

 
% 

re
co
to
.m
e.
nd
ed
 p
ra

ct
ic

e 
as
 t

he
 c

ha
ra

ct
er

is
ti

cs
 o

f 
th
e 

bl
oc

k 
ar
e 

ty
pi

ca
ll

y 
% 
de

fi
ne

d 
by

 t
he
 S

-f
tm

ct
io

n 
pa

ra
me

te
rs

.

is
 g

lo
ba

l 
! 

P 
K;
 

si
ze
s 

= 
si
ms
iz
es
;

re
nd
it
io
ns
, 

an
d 

sa
mp

le
 t

im
es
 f

or
 t

he
 S

-f
un
ct
io
r

% 
md

ll
ni

ti
al

iz
eS

iz
es

 
% 

Re
tu

rn
 t

he
 s

iz
es
, 

in
it
i,

[X
0;
K;
re
sh
ap
e(
M,
 6
7 
6,
 1
)]
;



27
2 
| 
P 
a 
g 
e

fu
nc
ti
on
 s
ys
 »
 m
dl
Up
da
te
(t
,x
,u
,C
,M
)

gl
ob
al
 P
 B
 U
 K
;

Q 
= 
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;
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;
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;
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ap
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;

% 
en

d 
mc
il
Up
da
te

% 
md

lU
pd

at
e

% 
Ha
nd
le
 d

is
cr

et
e 

st
at
s 

up
da
te
s,
 s

am
pl

e 
ti
me
 h

it
s,
 a

nd
 m

aj
or

 t
im
e 

st
ep
 

* 
re
qu
 i 
r a
me
nt
 s 
-

% 
in

it
ia

li
se

 t
he
 a

rr
ay

 o
f 

sa
mp

le
 t

im
es
 

ts
 =

 [
T 
0)

;%
 s

am
pl

e 
ti
me
: 

[p
er
io
d,
 o

ff
se
t;
 

% 
EN

D 
md

ll
ni

ti
al

iz
eS

iz
es

% 
Se
t 
st
r 

to
 a

n 
em
pt
y 
ma
tr
ix
.

Si st
r 
= 

[]
;



fu
nc
ti
on

 s
ys
 =

 m
dl

Ou
tp

ut
s{

t,
x,

u)

s 
« 

le
ng
th
(x
);
 

if
 s

>3
,

sy
s 

= 
x(

l:
3,

1}
 ;

el
se

sy
s 

»■
 x
;

en
d

1 
an
d 
md
lO
ut
pu
ts

% 
md
lO
ut
pu
ts

% 
Be
tu
rn
 t
he
 b
lo
ck
 o
ut
pu
ts
.

27
3 
| 
P 
a 
g 
e



SOURCE CODE FOR FLICKER MEASUREMENT

PO = 0; 
PI = 0; 
P2 = 0; 
P3 = 0; 
P4 = 0;

angleO = 
anglel = 
angle2 = 
angle3 = 
angle4 =

0:1:120;
0:1:1200;
0:1:3600;
0:1:12000;
0:1:60000;

kO = (Flicker_freq * 120)/Sampling_freq; 
kl = (Flicker_freq*1200)/Sampling_freq; 
k2 — (Flicker_freq*3600)/Sampling_freq; 
k3 = (Flicker_freq*12000)/Sampling_freq; 
k4 = (Flicker_freq*60000)/Saiapling_freq;

Record_len0 - 0.6;
Record_lenl = 6;
Record_len2 = 18;
Record_len3 =60;
Record len4 = 300;

t ■
to
tl
t2
t3
t4

■ 0:0.001:10;
= 0:0.005:0.6; 
= 0:0.005:6;
= 0:0.005:18;
= 0:0.005:60;
= 0:0.005:300;

Mag_flk_freqO = 0.256;
Mag_flk_freql = 0.256;
Mag_flk_freq2 = 0.256;
Mag_flk_Freq3 = 0.256;
Mag_flk_freq4 = 0.256;

voltage_sg = Input_mag*cos(2*pi*Input_freq*t)+ 
Flicker_mag*cos(2*pi*Flicker__freq*t)
%plot(t,voltage_sg);
%xlabel('Time (msec)');
%ylabel('Amplitude');
%title('VOLTAGE WAVEFORM');

output_sg_0 = Input_mag*cos(2*pi*Input_freq*t0)+ 
Flicker_mag*cos(2*pi*Flicker_freq*t0)
Isubplot(3,2,1);
%plot(tO,output_sg_0);
Ixlabel ('Time (msec)'); 
lylabel ('Amplitude');
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%title('Record Length: 0.6 sec');

output_sg_l = Input_mag*cos(2*pi*Input_freq*tl)+ 
Flicker_mag*cos(2*pi*Flicker_freq*tl) 
%subplot(3,2,2);
%plot(tl, output_sg_l);
%xlabel('Time (msec)');
%ylabel('Amplitude');
%title{'Record Length: 6 sec*);

output_sg_2 = Input_mag*cos(2*pi*Input_freq*t2)+ 
Flicker_mag*cos(2*pi*Flicker_freq*t2)
%subplot(3,2,3);
%plot(t2, output_sg_2);
%xlabel('Time (msec)');
%ylabel('Amplitude');
%title('Record Length: 18 sec');

output_sg_3 = Input_mag*cos(2*pi*Input_freq*t3)+ 
Flicker_mag*cos(2*pi*Flicker_freq*t3)
%subplot(3,2,4) ;
%plot (t3, output_sg__3) ;
%xlabel('Time (msec)’);
%ylabel('Amplitude');
%title('Record Length: 60 sec*);

output_sg1_4 = Input_mag*cos (2*pi*Input__freq*t4)+ 
Flicker_mag*cos(2*pi*Flicker_freq*t4)
%subplot(3,2,5:6);
%plot{t4,output_sg_4);
%xlabel('Time (msec)');
%ylabel('Amplitude');
%title('Record Length 300 sec');

dataO = (2*pi*kO*angleO)/120;
inv_real = transpose (output__sg_0) ;
real = cos(dataO);
tempi = real * inv_real;
imag = sin(dataO);
temp2 = imag * inv_real;
fft_sig_0 «=• 2*sqrt (templ*templ + temp2*temp2) /120;

datal = (2*pi*kl*anglel)/1200;
inv_real — transpose(output_sg_l);
real = cos(datal);
tempi = real * inv_real;
imag = sin(datal);
temp2 = imag * inv_real;
fft_sig_l = 2*sqrt(templ*templ + temp2*teinp2)/1200;

data2 = (2*pi*k2*angle2)/3600; 
inv_real = transpose(output__sg_2); 
real = cos(data2); 
tempi = real * inv_real; 
imag = sin(data2);
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temp2 = imag * inv_real;
fft_sig__2 = 2*sqrt(templttempl + temp2*temp2)/3600;

data3 = (2*pi*k3*angle3)/12000;
inv_real = transpose(output_sg_3);
real = cos(data3);
tempi = real * inv__real;
imag = sin(data3);
temp2 = imag * inv_real;
fft_sig_3 = 2*sqrt(templ*templ + temp2*temp2)/12000;

data4 = (2*pi*k4*angle4)/60000;
inv_real = transpose(output_sg_4);
real = cos(data4);
tempi = real * inv_real;
imag = sin(data4);
temp2 = imag * inv_real;
fft_sig_4 = 2*sqrt(templ*templ + temp2*temp2)/60000;

Ref_valueO = int8(Record_lenO/Flicker_freq); 
Ref_valuel = int8(Record_lenl/Flicker_freq); 
Ref_value2 = int8(Record_len2/Flicker_freq); 
Ref_value3 = int8(Record_len3/Flicker_freq); 
Ref_value4 = int8(Record_len4/Flicker_freq);

if(fft_sig_0 >= Ref_Mag_8_8J 
PO = Ref_valueO; 
end
if (fft_sig 1 >= Ref_Mag_8_8)

PI = Ref_valuel; 
end
if(fft_sig_2 >= Ref_Mag_8_8)

P2 = Ref_value2; 
end
if (fft_sig__3 >** Ref_Mag_8_8)

P3 = Ref_value3; 
end
if{fft_sig_4 >= Ref_Mag_8_8}

P4 = Ref_value4; 
end

Pst_value = (0.0314*P0 + 0.0525*P1 + 0.0657*P2 + 
0.08*P4);

if{Pst_value > 1}
Pst - 'YES'
Flicker = 1;
disp{'FLICKER PRESENT');

else
Pst = 'NO'
Flicker = 0;
disp('FLICKER NOT PRESENT’);

0.28*P3 +
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end


